Differences in the susceptibility of plant membrane lipids to peroxidation.
Peroxidation of three membrane lipid preparations from plants was initiated using Fe-EDTA and ascorbate and quantified as the production of aldehydes and loss of esterified fatty acids. Using liposomes prepared from commercial soybean asolecithin, the degree of peroxidation was shown to be dependent on: the free radical dose, which was varied by the ascorbate concentration; the presence of tocopherol in the liposome; the configuration, of the liposome, multilamellar or unilamellar; and time after initiation. There were dramatic interactions among these factors which led to the conclusion that in comparing the susceptibility of different membrane preparations it is essential to examine the kinetics of the peroxidation reactions. The composition of the liposome was a major determinant of the degree of peroxidation and of the type of degradative reactions initiated by the oxygen free radicals. A fresh polar lipid extract from Typha pollen had very similar fatty acid composition to the soybean asolecithin, but was more resistant to peroxidation as shown by less aldehyde production and increased retention of unsaturated fatty acids after treatment. Similarly, microsomal membranes from the crowns of non-acclimated and cold acclimated winter wheat (Triticum aestivum L.) seedlings had a much higher linolenic acid content than soybean asolecithin but was much more resistant to peroxidation. In the winter wheat microsomes, the loss of esterified fatty acids was not selective for the unsaturated fatty acids; consequently, even with 40% degradation, the degree of unsaturation in the membrane did not decrease. These different reaction mechanisms which occur in plant membranes may explain why measurements of fatty acid unsaturation fail to detect peroxidative reactions during processes such as senescence, aging and environmental stress.